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An English Electric Pumping Station 


The accompanying illustrations show the arrangement of 
the power house and overhead transmission line, as well as 
the engine and generators supplying the electric current for a 
most interesting electric pumping plant recently installed at 
Blackhill, England, for the Consett Iron Works, to provide the 
plant with ample water supply. The electric moter-driven 
pump is also shown with the complete installation necessary 





These reservoirs were constructed by the Consett Co. some 
distance’ below the works. The water drained from the 
various parts of the works is taken down to these reser- 
voirs through a large culvert, which was made underneath 
the ash pits, which are shown in the foreground of the illus- 
tration. In order to return this water to the works, it was 
decided to install an electric pumping plant which would 
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to provide for the better collection and cooling of the waste 
water at the Consett works. 

This complete electric pumping plant was installed for 
the Consett Iron Co. by Ernest Scott & Mountain, Ltd., of 
Newcastle-on-Tyne, England. 

The works are located on the side of a hill, which lends 
itself particularly well to the scheme of having two large 
reservoirs, each with a capacity of about 3,000,000 gallons. 


deliver the water from the reservoirs into the old reservoirs 
at the high end of the works, whence it would flow by 
gravity. 

After careful consideration of the relative advantages of 
continuous and three-phase current, it was decided to install 
a continuous current plant, working at a pressure of 500 volts 
on the motors, the same generating plant being also used for 
supplying the lighting current for the arc and incandescent 
lamps about the works. 
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The electric power station is so arranged as to make use 
of spare gas from the furnaces for boiler firing. This building 
was placed at the west end of the furnaces, within easy reach 
of the gas mai,n and as a provision, in case there should not be 
a surplus quantity of gas available, the three boilers, which are 
of the Babcock & Wilcox make, were made suitable for coal 
firing, a siding being taken past the end of the boilers for 
bringing in the coal. 

A brick building 60 feet long and 35 feet wide was con- 
structed for the power station. 

Two Scott & Mountain three-crank enclosed compound 
engines were installed. The diameter of the high pressure 
cylinder is 21 inches and the diameter of the low pressure 
cylinder is 24 inches, while the length of stroke is 1 inch. 
The number of revolutions per minute made by these units is 
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The marble switchboard is located at the end of the 
power house. It consists of eight panels, which contain all 
the necessary controlling switches and meters for the two 
generators, and the distributing switches and fuses for the 
power circuits to the pump house, and for the various lighting 
circuits about the works. Separate switches are provided for 
each pair of mains, so as to enable any pair to be cut out in 
case of damage to the line. The switchboard is mounted in a 
wrought iron frame four feet from the wall, thus providing 
ample space at the back for access to the connections. 

The overhead line consists of three pairs of copper con- 
ductors. Bare copper is employed on account of the rapid de- 
terioration to any form of covering by reason of the fumes in 
the air. The poles upon which the cables are carried are ar- 
ranged to give a clear space of 30 feet from the ground, so as 
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ELECTRICALLY BELT-DRIVEN PUMPS 


350, with a steam pressure at stop valves at 120 pounds per 
square inch. 

The brake horsepower of engines developed is 550 and 
each engine is provided with steam separator to secure dry 
steam at the stop valve, and the usual system of forced lubri- 
cation being employed, with two oil pumps placed at the end 
of the engine. 

It will be noted that each of these engines is coupled 
direct to a Scott & Mountain continuous current 12-pole gen- 
erator, the capacity of each being 370 kilowatts, the current 
being 720 amperes and the pressure 500 volts, with a speed of 
350 revolutions per minute. 

The dynamos are over-compounded, so as to automati- 
cally increase the voltage at the terminals in accordance with 
the load, thus: maintaining a steady pressure at the motors in 
the pump house. 


to avoid any risk of damage by the traveling cranes which 
are moving about the works. The total length of the over- 
head line from the power house to the pump house is 900 
yards, and in addition to the power cables there are a pair 
of telephone cables and a single cable for voltmeter to show 
the pressure in the pump house. 

Close to the reservoirs at the low side of the works the 
pump house is situated. It is a brick building 75 feet long 
and 45 feet wide, equipped with three sets of Scott & Moun- 
tain three-throw pumps and continuous current motors. 

These three-throw pumps were decided upon in prefer- 
ence to the turbine pump on account of the higher efficiency, 
and in view of the fact that the plant will be required to run 
continuously throughout the year. Also the method of drive 
by means of cotton ropes gives more quiet running and quite 
as good efficiency as a direct drive through spur gearing, 
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Each of the pumps shown in the illustration is con- 
structed with three rams. The diameter of the rams is 18 
inches and the length of stroke is 22 inches. The revolutions 
per minute are 26; the 1,500 gallons are delivered per minute 
under a head of approximately 300 feet. 

The pumps are fitted with four bearings on the crank 
shaft, solid gun metal rams working in slipper guides on the 
bed plate, and independent valve boxes and connecting T 
pieces throughout, all the parts being made thoroughly inter- 
changeable and to template. 

The accompanying illustration shows the electric motors 
for driving these pumps, each of 120 brake horsepower, run- 
ning at a speed of 475 revolutions per minute, with an E.M.F. 
at the terminals of 500 volts. An independent pulley shaft 





MAIN SWITCH-BOARD AT POWER HOUSE * 


with half coupling is provided, so that the removal of the 
armature can be effected without interfering with the driving 
ropes. The design of the motors is also specially arranged 
to ensure a wide base and very steady running. 

There are four panels on the switchboard in the pump 
house. Three panels are used for the distributing switches 
for the pump motors, with the usual meters, and a fourth 
panel with the isolating switches for the different circuits of 
the power cables, so that these circuits may be cut off from 
either end of the line. 





TRANSMISSION LINE AND PUMP HOUSE 


The pump house is arranged so that it can be extended in 
the future as required, and a traveling crane of five tons’ ca- 
pacity is provided and runs the whole length of the house. 





ARRANGEMENT OF PIPING AT PUMPING PLANT 


The lighting installation consists of a total of 164 10-ampere 
arc lamps, the majority of these being carried on poles and 
brackets which were previously used for the series arc lamps 
run on the “Brush” system. 

The incandescent lamp installation includes over 230 
lamps, the majority of these being in the head offices at the 
works, and a supply of current is taken to Consett Hall and 
Beech Grove. The supply to these incandescent lamps is 
taken from a storage battery which is fixed in a small build- 
ing near the pump house, the cells being charged by means 
of a motor generator, similar to two other sets, which are 
provided in the power house for reducing the pressure for the 
lighting circuits. 


DENATURED ALCOHOL. 

The subject of denatured alcohol takes up a considerable 
part of consular report No. 2,662, it being devoted to the pro- 
duction, manufacture, distribution and consumption in Ger- 
many and France. The consumption in Germany of com- 
pletely and partially denatured alcohol has increased from 
25,420,118 gallons in 1901 to 36,943,869 gallons in 1905. Meth- 
ods of denaturing and the ingredients used are referred to 
at some length. In France, the government has made con- 
siderable effort to simulate and extend the production and 
use of alcohol for industrial purposes, but the results have 
not been altogether satisfactory. The ministers of commerce 
and agriculture organized a special exhibition and offered 
prizes for the most effective type of alcohol motors, both 
stationary and portable, for motor vehicles, alcohol lamps, 
stoves, etc. The result of this exhibition has been on the 
whole disappointing, the consumption for such purposes not 
having increased to any important degree. It is claimed that 
the French motor car builders have not found alcohol fully 
successful, the vapor exploding more suddenly and power- 
fully than petroleum vapor, and the gases attack bright iron 
and steel so that it is somewhat difficult to keep cylinders, 
valves and pistons in order. A mixture of 20 to 30 per cent 
of benzine gives somewhat better results, but is open to the 
objection that alcohol and benzine do not volatilize at the 
same temperature, hence one ingredient of the mixture will be 
exhausted more rapidly than the other. 


It is estimated that the beehive coke ovens in general use 
in the United States waste yearly from 350,000 to 400,000 tons 
of ammonium sulphate, which has high value as a fertilizer 
In Germany most of this waste is avoided by the use of the 
improved ovens, in which the by-products of the coal are 
saved. 
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THE FLAMING CARBON ARC LAMP.* 
(By L. B. Marks.) 


Up to the year 1894 the only arc lamps used in the United 
States were those of the open arc type. In that year the com- 
mercial introduction of the enclosed arc lamp began, and dur- 
ing the past ten years the gradual displacement of the open 
arc lamps by the enclosed arc has taken place. The manu- 
facture of the open arc type of lamp as used in the United 
States was practically discontinued several years ago, and 
since that time the arc lamps made in this country have been 
almost exclusively of the enclosed arc type. 


The mean spherical candle-power of the open arc, oper- ' 


ated at its best, is almost double that of the enclosed arc tak- 
ing the same power. In spite of this difference in the total 
light flux of the lamps, the enclosed arc displaced the old open 
street arc mainly because of the following advantages of the 
former: 

Decreased cost of carbons and maintenance. 

Greater steadiness. 

Better distribution of illumination. 

The lighting interests now have offered for their consid- 
eration another lamp of the open arc type, popularly known 
as the flaming carbon arc lamp. 

Let us examine briefly some of the characteristic differ- 
ences between the flaming carbon arc, the ordinary open and 
the enclosed arc. In the open arc, as commonly used, the 
carbons are solid and comparatively free from impurity. The 
arc is about one-eighth of an inch long, and the light emanates 
almost entirely from incandescent points, less than Io per cent 
coming from the arc itself. 

In the enclosed arc the carbons must be as pure as possi- 
ble. The arc, as ordinarily operated, is about three-eighths 
of an inch long, and, as in the case of the open arc, most of 
the light issues from the incandescent carbon tips. 

In the flaming arc lamp, on the other hand, the carbons 
are cored and mineralized, that isto say, provided with cer- 
tain mineral substance, either in the core or body of the car- 
bon, or both, which, when feeding into the arc, greatly in- 
crease the light-giving efficiency of the latter. The volatiliza- 
tion of the mineralized carbon produces fumes and a consid- 
erable quantity of ash, deposits of which are made largely in 
the portion of the lamp immediately above the arc. In the 
flaming arc lamp, unlike the open and the enclosed arcs, the 
bulk of the light emanates from the arc itself, only a com- 
paratively small portion coming from the carbon points. In 
the lamp with the carbons co-axially arranged, the length of 
the arc is about five times that of the ordinary open arc, tak- 
ing the same current and voltage, or about five-eighths of an 
inch. When both carbons are arranged to feed from above, 
the arc tends to creep up the sides of the carbons unless spe- 
cial provision is made for holding it in place, so that in all 
flaming arc lamps with inclined carbons a magnetic field is 
provided in the lamp by which the arc is continuously blown 
downward, resulting in a long flame measuring one inch to 
one and one-half inches in length. 

Owing to the rapidity with which the carbons are con- 
sumed in the flaming arc lamps, it has been found necessary 
to shield the tips as far as possible from “washing” of the air 
currents in the globe. For this purpose an “economizer” or 
chamber of highly refractory material is used, which sur- 
rounds the ends of the carbons (in lamps in which the carbons 
are arranged side by side) or encircles the upper carbon (in 
lamps in which the carbons are arranged one above the 
other). 

The vapor which results from the burning of the miner- 
alized carbons condenses for the most part on the economizer 
and contiguous portions of the lamp casing. Sometimes a 
special form of condenser is provided to receive the vapor de- 
posits. As the color of the condensed vapor is whitish, the 
deposits above the arc assist in reflecting the light down- 


*A Paper read at the Convention of the National Electric Light Association 


ward. The arc is extremely sensitive to currents of air in the 
globe and to variations in the magnetic field and regulating 
mechanism of the lamp. 

The regulating mechanism is housed as completely as 
possible to prevent access of the fine ash and the fumes from 
the arc. It is not deemed necessary to give the details of the 
regulating mechanism of the various lamps of the flaming arc 
type, as in principle the mechanisms are the same as those of 
the older types of arc lamps, with which we are familiar. It 
should be stated, however, that in most of the types of these 
lamps used abroad the mechanism is of the wheel and pinion 
type and far more complicated than that to which we are ac- 
customed in lamps now used in the United States. In some of 
the more recent types of the flaming arc lamp the mechanism 
has been considerably simplified. 

In Europe there are no less than ten different makes of 
flaming arc lamps on the market. Among these may be men- 
tioned the Siemens, Koerting & Mathiesen (Excello), and 
Beck, which are now on the market in the United States. All 
three of these are of the inclined carbon desing, both carbons 
feeding downward. 

Bremer, who was. the first to bring out a lamp of the 
flaming arc type, in 1898, found that when the carbons were 
impregnated or built up with substances suitable for augment- 
ing the light-giving efficiency of the arc, such as salts of cal- 
cium, magnesium, and the like, the scoria produced by the 
burning of the carbons, when the latter were placed one above 
the other, resulted in unsteadiness of the arc and liability to 
extinction. To overcome this difficulty he arranged the car- 
bons side by side, both feeding downward, so that when the 
arc was formed between the tips of the carbon the molten 
scoria resulting from the volatilization of the foreign matter 
in the carbon would drop off without materially interfering 
with the action of the arc. 

The Blondel lamp, in which the carbons are arranged one 
above the other, has met with considerable success abroad. 
In this lamp a specially constructed mineralized carbon is 
used, designed to overcome the difficulties resulting from the 
production of scoria which Bremer found in operating arcs 
with the carbons co-axially arranged. In the Blondel lamp 
the lower carbon (which contains practically all of the light- 
enriching salts) is somewhat larger in diameter than the 
upper. As the upper carbon in this case produces practically 
no scoria, the instability of the arc from this cause is mini- 
mized. In this type of lamp the magnetic field, which is re- 
quired with the inclined carbon lamps, is, of course, unneces- 
sary. 

The following measurements are taken from a report of 
test made by the Electrical Testing Laboratories, New York, 
October 6, 1905, on a Koerting & Mathiesen flaming arc lamp, 
and on a standard five-ampere, single-globe enclosed arc lamp. 
The enclosing globe in each case was slightly opalescent. 


Flaming Enclosed 
Arc Lamp. Arc Lamp. 

Positive carbon (diameter).. 9 mm. (11-32 in.) 13 mm. (% in.) 

Negative carbon (diameter) 8 mm. 13 mm. 

BROOD BIMPCTES 2 ocecsvcceres 8.0 5.1 

Mean volts at arc........... 45.0 81.0 

Mean watts at afc......60.. 360 413 

Mean spherical c.-p......... 1020 232 

Watts per mean _ spherical 

GIO. bc: 86.956 eda Tew esuaes 0.353 1.78 


From these measurements it will be seen that the flaming 
arc lamp gives a little over five times the total luminous flux 
of the enclosed arc lamp using the same amount of power at 
the arc. 

In the test of the flaming arc lamp just quoted, the car- 
bons used contained calcium salts, giving a yellowish golden 
tint to the lights. Carbons containing these salts produce the 
highest luminous efficiency in flaming arcs. It should be 
noted that when carbons (containing barium salts) producing 
a white light arc employed, the luminous efficiency in ma- 
terially decreased, the reduction amounting to from 25 to 40 
per cent, depending upon the character of the mineralization. 
When carbons (containing strontium salts) producing a red- 
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dish-pink light are employed, the luminous efficiency lies about 
midway between that of the yellow and the white light. 

For purposes of street illumination the highly efficient 
yellow light of the calcium carbon is, in general, suitable, but 
for interior illumination where color values are important, the 
yellow light flaming carbon lamp is objectionable. Under the 
light vf this lamp white material appears cream-colored, the 
shades of yellow are intensified and the color values at the 
violet end of the spectrum are naturally distorted. It is quite 
impossible to distinguish different shades of dark blue from 
one another, all of them appearing black. With the white 
light flaming carbons, however, most of the colors have nearly 
their daylight value. 

In the very nature of things the tendency of a long arc 
operated in the manner employed in flaming arc lamps is to- 
ward unsteadiness. The variability of air currents in the 
globe, the lack of uniformity in the chemical constituency of 
the mineralized carbon and the action of the magnet‘c field 
(where such is employed), these and other difficulties conspire 
to produce unsteadiness in the light. 

The distribution of illumination of the type of flaming arc 
lamps now in use is quite different from that of the enclosed 
arc lamp. Most of the light of the flaming arc lamp is thrown 
downward in a zone from 30 to 90 degrees below the horizon- 
tal, the amount of illumination dropping off quickly toward 
the horizontal. W. D’A. Ryan reported recently on a series 
of tests of flaming carbon arc lamps showing that only about 
I5 per cent of the total luminous flux lies between the hori- 
zontal and 20 degrees below.* 

The maximum illumination of the flaming arc lamp is at 
about 45 degrees below the horizontal, in which respect the 
distribution of its light resembles that of the old open arc. 
The flaming arc, however, sends its rays with almost equal 
brilliancy through all the angles from 30 to 75 degrees below 
the horizontal, while the old open are quickly drops from its 
maximum on either side of the 45-degree line of. vision, and 
yields a comparatively. small proportion of its total flux be- 
tween zero and 15 degrees below the horizontal. In the en- 
closed arc lamp, on the other hand, the horizontal illumina- 
tion is relatively very large, and at 15 degrees below the hori- 
zontal the ‘illumination is not far from the maximum. 

In the following table are given enclosed and open arc 
candlepower measurements taken from the report of the com- 
mittee for investigating the photometric value of arc lamps, 
and published in the National Electric Light Association 
Proceedings, 1902. The data are given for the angles imme- 
diately below the horizontal—the important ones in street 
lighting. 


Distribution of Illumination of Enclosed Arc, Open Arc and 
Flaming Carbon Arc Lamps. 
6° 15° (Below 300 (Below 


(Horizontal.) Horizontal.) Horizontal.) 
Alternating-current enclosed arc 


7-5 ampere (450 watts)........ 312 375 445 
Direct-current enclosed are, 6.5- 

ampere (460 watts) ...c.ssces- 328 465 579 
Direct-current open arc, 9.5-am- 

WOFG CGR WROD a ke ccecedansies 195 598 1177 
Direct-current flaming carbon arc, 

8-ampere (360 watts).......... 917 1312 1754 


In this table and accompanying chart the wattage stated 
refers to the power of consumption at the arc. The voltage 
of the alternating-current arc was 70.7, the power factor being 
0.85. The enclosed arc lamps were of the single globe type, 
the alternating-current arc being provided with a metallic 
shade. The globes were of opalescent glass, except for the 
open arc, which was bare. The candlepower measurements of 
the flaming arc lamps are taken from the test previously 
quoted in this paper; the globe of this lamp was of slightly 
opalescent glass. ; 

Taking the 6.5-ampere direct-current enclosed arc, it will 
be noted that from the horizontal down to about 12 degrees 


*See Transactions Illuminating Engineering Society, March, 1906 


below the enclosed arc gives more illumination’ than the 9.5- 
ampere open arc using the same power. This means that if 
the lamps were mounted on poles 25 feet above the ground 
they would give equal illumination at a distance of about 115 
feet from the pole; beyond this distance the advantage would 
be in favor of the enclosed arc. Now, taking the case of the 
flaming arc lamp consuming 360 watts, or four-fifths of the 
energy of the enclosed arc, the illumination at a distance of 
115 feet from the pole will figure out 2.83 times that of the 
enclosed arc. 

From the distribution of illumination, as shown in the © 
chart, it will be seen that this same proportion holds approxi- 
mately for all distances greater than 45 feet, at which point 
the light strikes the ground at an angle of 30 degrees below 
the horizontal. At distances less than 45 feet from the pole 
the proportion rapidly changes in favor of the flaming arc 
and reaches opproximately Io to I at a distance of 7 feet from 
the pole. 

With the 7.5-ampere alternating-current enclosed arc the 
amount of illumination distributed through the most effective 
zone for street illumination is considerably less than that of 
the direct-current enclosed arc with the same power con- 
sumption. The ratio of 2.83 to 1 cited above would for the 
flaming arc and the alternating-current enclosed are be 3.3 
to I at 12 degrees below the horizontal, representing a dis- 
tance of 115 feet from the pole; 3.5 to 1 at 15 degrees below, 
representing a distance of 95 feet from the pole, and 3.9 to 1 
at 30 degrees below, representing a distance of 45 feet from 
the pole. 

As in the last case, the proportion increases rapidly in 
favor of the flaming arc as we approach close to the pole. 
Hence, if we are to obtain the most effective use of the 
remarkably high luminous efficiency of the flaming arc lamp 
we must provide the lamp with a reflecting device that will 
materially modify the distribution of illumination of the arc. 
There is reason to believe that considerable improvement in 
this respect may be brought about, but the problem is not a 
simple one. With the present distribution of illumination the 
flaming arc lamp, if mounted on a pole having the same 
height as the poles now in use for street lighting, would pro- 
duce an illumination in the immediate neighborhood of the 
pole entirely out of proportion to that given at a distance of 
125 to 150 feet, which is about one-half the distance that now 
obtains between poles in arc lighting practice in this country. 

To meet this difficulty it is apparent that unless the size 
of the unit can be materially decreased the flaming arc lamp 
must be placed very high above the ground, so high, in fact, 
that in most cases serious questions arise as to the practica- 
bility of such a procedure. 

The units now commonly employed are 8, Io and 12 
amperes with 45 to 50 volts at the arc. Owing to the special 
composition of the carbons and the peculiar nature of the arc, 
obstacles are encountered which make the practical operation 
of the lamp difficult when smaller currents are used. Profes- 
sor Blondel writes to the author under date of March 28, 1906, 
that the smallest practical currents for operating his lamp 
(before referred to) are “from four to five amperes for direct 
current, and from seven to eight amperes for alternating cur- 
rent.” With small currents the luminous efficiency of the arc 
is very considerably reduced. 

Cost of Operation. Case 1.—Street-Lighting Circuit. 

In order to compare the cost of operation of the flaming 
arc lamp with that of the enclosed arc lamp now commonly 
used for street illumination in the United States, the writer 
has taken the case of a lighting circuit in which the lamps are 
run all night every night in the year on what is commonly 
known as the 4.000-hour schedule. The present practice in 
street lighting is to place the poles on which the arc lamps are 
mounted about 250 feet or more apart. 

Assuming that the flaming arc lamp gives five times the 
illumination of the enclosed arc for the same power con- 
sumption (which assumption strongly favors the flaming arc 
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lamp so far as the illumination within the useful zone for 
street lighting is concerned, as has already been shown in 
this paper), it is obvious from the law of inverse squares that, 
for equal illumination midway between the poles, even if the 
flaming arc were mounted high enough up to give it the ad- 
vantage of a more favorable distribution of light, it could not 
replace more than two enclosed arc lamps, each consuming 
the same amount of power as the flaming arc. Taking a cir- 
cuit of lamps where two enclosed arcs are thus replaced by 
one flaming arc lamp, the difference in the cost of carbons 
and maintenance is as follows: 


Street Arc ($500 watts) Operated 4000 Hours a Year. 


Cost of Carbons and Maintenance 
One Flaming Arc. 





Two (Carbons, 10 Cents 
Enclosed Arcs. per Trim.) 
(NS SL POOR ERIE EERE TATE TET ..86 $36.50 
MII oa so opin cacanioahspepevekceSnchiabs Pencencsmateshaies 2.34 8.21 
NN So os os erces sats cetecennnetun bokeh bursvuuikobenteanite 1.50 ah) 
SIN ons canic.cvcesbicucsevesknbekephreberecesaeniveraacensigteeioes -90 .90 
IN oooh sch So bloke uanni cau kenueckeuesapren ues -60 en 
NN IN ihc cnicacnsaconcaswcusas bond canbesewibessbetocanberees .30 «a5 
$8.50 $46.51 


The cost of a pair of flaming carbons suitable for an all- 
night run is taken at 10 cents. It should be noted, however, 
that the lowest price now quoted in this country for carbons 
for such service is 15 cents a pair in quantities. In the table 
which follows the difference in cost of operation, should the 
price of carbons fall as low as 2 cents per trim (an extreme 
case), is given. The cost of the enclosed arc carbons is taken 
at 2.75 cents per trim, based on an average life of 77 hours 
per trim. This cost, it will be noted, is higher than that 
which obtains in most of the larger stations in the country. 
The enclosed arcs are assumed to be trimmed once a week, 
the stub of the upper carbon being used the succeeding week 
as a lower, which is the usual practice. The flaming arcs are 
trimmed once a day. The cost of trimming and cleaning the 
lamps is put at 2.25 cents per lamp, an average figure. 

The cost of repairs per lamp is assumed to be the same 
in both cases, although with the present types of flaming arcs 
the cost of repairs would undoubtedly be very much higher 
than that of the enclosed arc. As bearing out this conclu- 
sion, it may be stated that the cost of repairs of the old open- 
arc lamp now in use in this country is considerably higher 
than that of the enclosed arc. S. G. Rhodes, in a paper read 
at the convention of the Association in 1904 (National Elec- 
tric Light Association Proceedings, 1904, page 129), stated 
that on the circuits of the New York Edison Company oper- 
ating enclosed arc lamps of the multiple direct-current and 
series alternating-current types, and series open arc lamps, 
the cost of repairs of 600 open arc lamps is as large as that 
of 2,000 enclosed arcs. 

The cost of inner globes for the enclosed arc lamps is 
figured at 15 cents each, two globes per lamp per year being 
allowed. As an offset against the cost of inner globes for en- 
closed arc lamps the cost of the “economizer” for the flaming 
arc lamp should undoubtedly be taken into consideration, but 
no allowance has been made for this destructible element in 
the flaming arc lamp. The cost of outer globes is figured at 
45 cents each, the average life of a globe being taken as three 
years. In the flaming arc lamp the life of the globe would 
probably be considered less than this. 

The station cost of producing energy is taken at values 
from 0.75 cent to 2.75 cents per kilowatt-hour. This cost in- 
cludes the cost of coal and water and that proportion of the 
station labor and maintenance account chargeable to the arc 
lighting system. 


Street-Lighting Circuit. 


Cost of Energy, Carbons, Trimming, Inspection, 
Repairs, Globes, 4000 Hours 





Two Enclosed 
Arc Lamps One Flaming Arc Lamp (500 Watts) 
(500 Watts Each) 








Cost of Carbon per Trim 


Station Cost of 
Producing Energy 
per Kilowatt-Hour 














2%c. wc. | %. | &. | te. | 6c. | Sc. | 4 . | de. | 2. 
Bic: sue 1.510, 3) 991-86 m. 538 5e| e191 $3.3 Sell aecoel ert 
c. 5 7 f 67.31 
a ‘33 got] See Oeil Ssiscl Toll eae] orell cose Stat 
"86, 79°21] 75.56) 71.91| 68.26] 64.61| 60. 31 
1%c. | 78.50| 81.51] 77.86] 74.21) 70.56| 66.91, 63.26] 59.61) 55.66| 52.31 
lige. | 68.50| 76.51| 72.86, 69.21| 65.56 61.91, 58.26| 54.61| 50.96| 47.31 
1c. | 38.50] 71.S1) 67.86 64.21] 60.56, 56.91 53.26, 49.61] 45.96) 42°31 
Ic. 48.50] 66.51| 62.861 59.21| 55.56] 51.91, 48.26] 44.61| 40.96] 37.31 
Ye. 38.50| 61.51! 57.96 54.21 30.56 46.91, 43.26} 39.61) 35.96] 32.31 
| | | | 








It will be noted from the table and chart that when the 
station cost of producing energy is less than two cents per 
kilowatt-hour, and the price of flaming arc carbons 10 cents 
per trim (which is one-third less than the present price in 
this country), it would not pay in this case to install the 
flaming arc even if the extra cost of new lamps and of in- 
stalling them be left out of consideration, and even though 
one flaming arc replace two enclosed arcs. When the cost 
of energy is high, however, the flaming arc lamp makes a 
more favorable showing than indicated above, particularly if 
the cost of carbons is reduced. For instance, at station cost 
of 2.75 cents per kilowatt-hour for energy, the cost of opera- 
tion of the two 500-watt enclosed arc lamps is $118.50 per 
year, as against $101.51 per year for one 500-watt flaming arc 
with carbons at Io cents a pair, and as against $83.26 with 
carbons at 5 cents a pair. 

On the other hand, if the station cost of energy is very 
low, say 0.75 cent per kilowatt-hour, the cost of two enclosed 
arc lamps is $38.50 per year, as against $61.51 per year for one 
flaming arc with carbons at 10 cents a pair, $43.26 a year with 
carbons at 5 cents a pair, and $33.31 with carbons of 2 cents a 
pair. The cost of operation per year of two enclosed arcs and 
of one flaming arc for costs of energy and of carbons other 
than above stated may be readily obtained from the tables. 


Case II.—Street-Lighting Circuit. 


It has already been stated that the flaming arc lamp is not 
at present commercially operative in small units. Let us 
take a hypothetical case and assume that it is feasible to 
operate a unit, taking one-fifth of the power of the present 
enclosed arc lamp and giving the same amount of illumination 
as the latter. If now we replace each enclosed arc lamp of 
the circuit by such a flaming arc lamp consuming one-fifth 


‘of the power, we find the following costs of operation in the 


two cases, it being assumed that the cost of repairs, globes, 
cleaning and inspection will check up evenly against each 
other in both instances. 


« 


Street Lighting Circuit 
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From the table it is evident that, even waiving the cost 
of new lamps and expense of installation, it would not pay in 
order to secure the same illumination in a street-lighting 
system in which the station cost of producing energy is I cent 
per kilowatt-hour (a practical case) to substitute flaming arc 
lamps only 100 watts for enclosed arc lamps taking 500 watts 
each, unless the price of carbons for the flaming arc falls 
below 3 cents a pair. At 5 cents a pair, which is one-third of 
the price now quoted in the United States (for the long- 
burning carbons) and somewhat lower than the lowest price 
quoted by the principal makers in Europe, the cost of opera- 
tion per lamp per year in this supposed case would be $22.60 
for the enclosed arc, as against $30.46 for the flaming arc. 
The cost of operation per lamp per year for various costs of 
energy and of carbons is shown in the table and accompany- 
ing chart. . 
Case III.—Commercial Outdoor Circuit. 


In this case the cost of operating a commercial outdoor 
circuit, with lamps burning on an average approximately three 
hours a day, or 1,000 hours a year, equipped with the present 
type of flaming arc lamps, will be compared with the cost of 
operating a similar circuit equipped with enclosed arcs. 

The cost of enclosed arc carbons per trim, cost of one 
trimming per lamp and the cost of repairs, inspection and 
globes per lamp per year are taken at the same figures as in 
the preceding case. The enclosed arcs are trimmed ten times 
for this service, and the flaming arcs eighty-three times. The 
safe allowance under commercial conditions is taken as 100 
hours per trim for the enclosed arc and 12 hours per trim 
for the flaming arc. Following are the data of cost of carbons 
and maintenance per lamp per year, figuring the cost of flam- 
ing arc carbons at 15 cents per trim (present cost): 


Commercial Outdoor Arcs (500 Watts) Operated 1,000 
Hours a Year. 


Cost of Carbons and Maintenance. 
Flaming Arc. 
_Enclosed Are. (Carbons 15 Cents 








per Trim. 

Pr... s <. 'canntagunnaeecewmaeuuue $ .275 $12.45 
TOUS cs Sc Bien cceeecdsenceuasaus 225 1.87 
IGNNN. o's annctexecuscccadcquecouheas -75 -75 
SREONEMIN Gc & dusdeckdbhwecdeoenenens -90 -90 
ERUOP BION 6 6 6.6020 ces ceancecvecccees 15 ae 
CUEGT GIGUON « <. cctcvcctcectascacvuwas 15 15 

$2.45 $16.12 


The total cost of operation, including cost of energy (500 
watts), cost of carbons, trimming, repairs, inspection and 
globes for both types of lamps, is given in the accompanying 
table of Case III. 

Taking the cost of flaming arc carbons at 15 cents per 
trim (present cost) and the cost of energy at station-cost at 
I cent per kilowatt-hour, the cost of carbons and main- 
tenance of the flaming arc lamp per year of 1,000 hours under 
the assumption above made would be, as shown in the table, 
$21.13, as against $7.45 for the enclosed arc. Hence, even 
waiving the additional cost of new lamp and installation, it 
would not pay, from the standpoint of illumination, to sub- 
stitute the flaming arc for existing enclosed arcs under the 
above conditions unless the flaming arc lamps replace at least 
three enclosed arcs. 

Neither would it pay in the above case with carbons at 10 
cents per trim, the relative cost of operating the lamps here 
being $16.97 and $7.45. But the flaming carbons at 5 cents a 
trim, the relative costs of operation being $12.82 and $7.45, the 
substitution would pay if the flaming arc replaces at least two 
enclosed arcs. If the cost of flaming are carbons were re- 
duced to the present cost of enclosed arc carbons (2.75 cents 
per trim), the relative costs of operation would be $10.95 and 
$7.45, and in this case it would not pay to make the substitu- 
tion unless at least two enclosed arcs are replaced by one 
flaming arc. From the table the comparative costs of opera- 
tion for the various costs of energy and of carbons may be 
read. 


Case III.—Commercial Outdoor Circuit. 





| Cost of Energy, Carbons, Trimming, Inspection, Repairs, 
Globes, 1,000 Hours 
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le. 7.45 21.12 16.97 12.82 10.95 
4c. 6.20 | 19.87 15.72 11.57 9.70 
be. 4.95 18.62 14.47 10.32 8.45 





In the statement just made, to the effect that it would not 
pay to make the substitution of the flaming arc for the en- 
closed arc under the conditons named, it is, of course, under- 
stood that the station is selling energy at a uniform price per 
unit for both the enclosed arc and the flaming arc. If, how- 
ever, the mean spherical candlepower produced per unit of 
energy is made the basis of comparison, the substitution cf 
the flaming arc for the enclosed arc would pay in every ca3e 
cited in the table, even at the present cost of flaming arc 
carbons. 

For instance, with energy at station cost of I cent per 
kilowatt-hour, the cost of current, carbon and maintenance 
of a flaming carbon arc is, as appears from the chart, nearly 
three times that of an enclosed arc taking the same power; 
but as the flaming arc for this power gives five times the 
mean spherical candlepower of the enclosed arc, the cost per 
candlepower of the former is only three-fifths that of the 
latter. But unless a very intense illumination in a small space 
is desired (as, for example, for advertising purposes), no ad- 
vantage would be gained by substituting an intense light for 
one of smaller candlepower and less intrinsic brightness. 

In summation we may conclude: 

First—That the flaming carbon arc lamp of commerce 
produces five times the total luminous flux of the enclosed 
arc lamp for the same expenditure of electrical power in the 
are. 

Second—The lamp is well adapted for purposes of illu- 
mination where a flood of light is desirable in a single unit, 
as, for instance, for advertising purposes. 

Third—The lamp may be used economically in the light- 
ing of some large interiors and in large open spaces, such as 
public squares and wide boulevards, if the lamps are placed 
at a considerable height, say 40 to 50 feet above the ground. 

Fourth—The concentration of such a large flux of light 
in a single unit renders the lamp unsuitable for purposes of 
ordinary street illumination in the United States. 

Fifth—The advantage of economical production of light 
is offset by reason of the necessity for frequent trimming 
w th expensive carbons. 

Sixth—The fumes and ash given out by the lamp, the 
unsteadiness of the light and the objection to frequent trim- 
ming render it unsuitable for most cases of interior illumina- 
tion. 


GAS TURBINE. 


An experimental gas turbine has recently been con- 
structed in France, which under test showed an efficiency of 
18 per cent. The turbine is of the impulse type, with the 
casing lined with refractory material. Gasoline is used as 
fuel, and is fed under pressure through an expanding noz- 
zle, being ignited electrically and generating a temperature of 
combustion of over 3,000 deg. Fahr. The blades were cooled 
to a certain extent, while rotating by low-pressure steam ad- 
mitted into the casing. 
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THE GENERATION OF POWER FROM GAS. 


In a recent number of the “Electro-chemical and Metal- 
lurgical Industry,” Dr. Oskar Nagel presents in the most 
complete and convincing manner the causes of the great 
progress of the gas engine industry. He begins by stating 
that selecting a motive power for large power plants in most 
cases steam and gas power has to be considered. 

For the $mall manufacturer the selection of the most con- 
venient motive power is very simple. The small size boiler 
plant has long ago been replaced by the illuminating gas 
engine, while for very small powers and discontinued use, 
electric motors, driven with current from electric central sta- 
tions, are used to a very large extent. Since the development 
of producer gas plants, which are entirely independent of 
illuminating gas plants, gas engines are used to great advant- 
age for continuous use and larger powers. 

Producer gas power plants, on account of their independ- 
ence of illuminating gas plants, are of importance in districts 
where illuminating gas cannot be had, thereby replacing 
steam, oil and gasoline engines. The two latter kind, how- 
ever, are to be recommended for portable machines and for 
places where discontinued work is carried on and where quick 
starting is desirable. 

More difficult is the selection of a power plant for large 
industries. Ten to fifteen years ago gas engines were used 
only in exceptional cases for larger plants, especially in 
densely inhabited city districts. Some pioneers already at that 
time were strongly advocating the use of gas engines and 
producers. However, the steam engine naturally had more 
friends on account of the long established reliability, and on 
account of being much more considered in technical high 
schools than the new gas engine. The gas engine builder had 
many difficulties to overcome. But the reliability and econ- 
omy of the gas engine was fully proved on a number of 
medium sized gas power plants; then the iron industries, hav- 
ing at their disposal a low-grade fuel gas—the blast furnace 
gas—especially adapted for driving gas engines, developed a 
demand for gas engines of immense size. While a few years 
ago gas engines of 100 horsepower capacity were considered 
as exceptionally large, we find today a large number of gas 
engines running having a capacity of several thousand horse- 
powers each. 

On account of the much lower running expenses as com- 
pared to steam engines of equal size, the gas engine has at- 
tracted wide attention of parties interested in large power 
plants. In small plants the difference in cost of running is 
very great, somewhat smaller in larger plants, but even there 
very considerable. 

The utilization of heat in the gas engine is very much 
higher than in the steam engine, which is the main cause of 
the saving in running. Furthermore, the generation of gas 
in producers curtails considerably less loss than the making 
of steam. In illuminating gas engines the constant readi- 
ness and convenience is of advantage. But in all gas power 
plants the supervision of boiler plants is done away with and 
also the smoke nuisance. 

The first experiments for burning gas in engines were 
made in the first half of the nineteenth century. Lenoir, a 
Frenchman, was the first who built a practicable machine, 
however, without compressing the air-gas mixture. In 1875 
Otto built the first 4-cycle machine, which, however, was not 
used at that time. A watchmaker in Munich had built a 
4-cycle engine several years before Otto. 

Four-cycle is called the alternate use of the same cylin- 
ders once as pump for drawing in and compressing the gas-air 
mixture and then as power cylinder and for driving out the 
exhaust. One impulse takes place at every fourth stroke 
(cycle). 

In the beginning 30 to 45 pounds of compression was 
applied and 35 cubic feet of gas required to develop 1 horse- 
power hour. Later on the compression was increased so that 
at present in the smallest engines only 50 per cent of the 





above-named quantity of gas is required. In larger engines 
only 40-35 per cent is used, and the efficiency increased to 
about 36 per cent, while in large steam engines 16 per cent 
is considered to be the best result. 

Afterward the gasoline and oil engines were developed. 
Gasoline, on account of the easy combustion with the air, is 
very convenient, while the handling of oil is more compli- 
cated. 

The above-mentioned gas producers were first built by 
Dowson. Hard fuels, as, for instance, anthracite or coke, are 
very well adapted for use in these producers; bituminous 
fuels, on account of their tar contents, require a more com- 
plicated arrangement. 

If fuel is charged into a shaft furnace (producer), lit and 
air blown through the fuel, a combustion takes place first of 
all to carbon dioxide. In going through the upper fuel layer 
carbon dioxide is reduced to carbon monoxide, which is a 
combustible gas, and forms the main part of the so-called 
producer gas. The other components of this gas are nitro- 
gen and small quantities of carbon dioxide, hydrogen and 
hydrocarbons. 

Such producer gas is used in the industries to a very 
great extent, and is made as a by-product in all blast fur- 
naces, which are, in fact, huge gas producers. 

By adding steam to the gasifying air, the gas gets richer 
in kydrogen and thermal value, by the decomposition of steam 
into hydrogen and oxygen. The oxygen forms with the 
carbon carbon-monoxide, and thereby decreases the amount 
of air and of the inert nitrogen to be introduced into the pro- 
ducer. Furthermore, the producer is running cooler and lasts 
longer. 

One pound of carbon yields about 84 cubic feet of gas of 
145-150 B. T. U., which is an efficiency of 80-90 per cent, a 
result which cannot be approached with steam boilers. This, 
combined with the greater efficiency of the gas engine, causes 
a great decrease in fuel comsumption as compared to steam 
plants. 

In the first producer gas plants an independent boiler was 
used for furnishing steam to the steam jet blower. The firing 
of this boiler means a loss in fuel, which, however, is equalized 
by preheating the combustion air by the hot gas which leaves 
the producer. 

Efforts were made to do away with the boiler and to gen- 
erate the steam in a vaporizer heated by the hot producer 
gas. Such plants have been largely introduced, especially in 
the so-called suction gas producer plants. 

In these plants the gas engine draws the air through the 
producer by sucking the gas through the plant. A negative 
pressure prevails in the system, so that the grate can be 
cleaned during running hours. This means a great sim- 
plification. 

A fundamental difference, however, between pressure and 
suction type does not exist, as the gasifying process is the 
same in both. For large units and wherever some of the gas 
is to be used for fuel purposes, the combined suction and 
pressure system is used to advantage, the producer proper 
being kept at negative and the other parts of the apparatus 
at positive pressure, which is accomplised by inserting a fan 
behind the coke scrubber. 

In the coke scrubber the gas is washed; ordinarily it is 
afterwards filtered in the so-called sawdust purifier. 

The size and construction of the purifying arrangement 
depends on the kind of fuel to be used; it has to be built in 
liberal dimensions, as otherwise considerable inconveniences 
and trouble are met with. 

It is desirable to use in producers such fuels which, under 
ordinary conditions, yield a large amount of tar, such as 
bituminous coal, peat and lignite. The tar, besides being a 
loss as to its thermal value, is clogging up the pipes, and 
necessitates frequent cleaning. 

A well constructed producer for such fuel bes ta ere fe 
the tar, and utilize thereby the heating value of all its con- 
stituents. 
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For plants of large size, 2,000 horsepower and above this 
is satisfactorily done in the Mond producer. 

Of immense importance for the present gas engine indus- 
try is the utilization of gaseous by-products of certain indus- 
trics, especially of coking plants and blast furnaces. While 
all of these gases were entirely put to waste up to a short 
time ago, they are now being more and more utilized in gas 
engines. 

With every ton of iron about 157,000 to 158,000 cubic feet 
of blast furnace gas are generated. Of this about 4o per 
cent are used for heating the blast, 10 per cent are lost during 
charging, so that about 70,000 cubic feet are at our disposal. 
With 100-110 cubic feet of this gas 1 horsepower is developed 
in a gas engine, which is one-seventh of gas required for get- 
ting the same result in the case of firing boilers. 

The consideration of these facts has created a heavy de- 
mand for gas engines for the use in iron works. ' Koerting 
Bros., the leading German gas engine manufacturers, have 
sold over 150,000 horsepower for this purpose. They are 
building their large engines 400 and above as 2-cycle, as the 
4-cycle gets too bulky in these units. 

Up to about 400 horsepower, however, the 4-cycle engine 
is at present exclusively to be recommended. To give an 
approximate idea of the wide introduction of the 4-cycle 
engines and producers, I want to mention that the above 
firm in the last four years sold over 4,000 plants. 

The following table will convey to the reader an idea of 
the saving in fuel in a suction gas-power plant as compared 
to steam. A 250 horsepower plant will be considered with 
3,000 working hours per year: 


Comparison of 250 Horsepower Steam and Gas Power Plant. 


Steam Gas 
Cost of complete plant, including 

FOMMOALIONS co hs Siv'ccince cued uconcenes $13,000.00 $16,250.00 
Coal consumed per B. H. P. hour, lbs. 3 I 
Average cost of coal per ton........... 1.85 2.50 

Yearly Expenses. 
Total cost of fuel including standby 

losses and loss for starting, 5 per 

cent for boiler, 10 per cent for pro- 

GQURCR ss os has Senciatectienee eee een $2,392.00 $1,031.00 
MUECNGANCE: 8. ioe ewrnca dum armenowenexsues 1,500.00 1,050.00 
Oik and COUGH <a sik cdlicccusceaesaves 250.00 120.00 
I2 per cent interest and depreciation.... 1,560.00 1,950.00 

Total yearly Expense. ..6ccccc cccicc $5,702.00 $4,151.00 
Cost per horsepower-hour.............. 0.76 0.55 


Note.—The building costs the same for steam and gas. 
Foundations for gas plant are 25 per cent cheaper than for 
steam plant. Repairs on gas plant are only 50 per cent of the 
repairs on steam plant. As in most localities the difference 
between steam and producer coal is much less than shown 
in the table; the end result is generally more favorable for 
the gas plant. 

These figures showing the superior economy of gas 
power will probably be criticised; one will find fault with the 
figures for the first cost, another with the figure for attend- 
ance, etc. This, however, is of no consequence, as sufficient 
figures are at hand showing actual results of German electric 
stations that are working with gas and stations using steam 
power. These figures, covering a great length of time, show 
clearly that two-thirds times as much total coal is used for 
steam power as compared to gas power. 


HARDENING MANTLES. 


M. Courtot is said to have devised a successful method of 
hardening a mantle to a porcelain-like consistence without 
affecting the radiating power for light. The idea is not new, 
but it has never yet been crowned with practical success. The 
method involves dipping the mantle into a chemical bath and 
burning off; and it is said that the price of the finished 
mantle need not be higher than that of ordinary mantles. 


OVERHEAD WIRES NOT ALLOWED. 


The distribution of electrical energy is progressing so 
fast in France that a law has been passed setting forth the 
most complete administrative regulations for the protection 
of the public, says the Chicago “Chronicle.” 

The first and most striking result of the new law is the 
refusal of the municipal authorities in all large cities to per- 
mit the use of poles and overhead wires. 

In Marseilles, for instance, two powerful companies are 
preparing to deliver electricity in all parts of the city, and 
neither one has been or will be permitted to erect a single 
pole. 

Great progress has been made in the manufacture of 
underground cables, which are carefully insulated and ren- 
dered impermeable, so that they may be laid in ordinary 
trenches exactly like gaspipes. As a rule, when the trench 
is prepared a layer of crushed limestone is spread on the 
bottom, and after the cable is put in place it is covered by 
thin bricks so as to minimize the destruction by humidity. 

The methods adopted are comparatively cheap, and are 
said to involve no danger to life or property or commercial 
disadvantages. As the location of breaks can be determined 
before a pick is placed in the earth, just as flaws in ocean 
cables can be located, the construction of expensive perma- 
nent underground conduits may be dispensed with. 

Companies will be required to compensate the state, the 
department and the communes for the use of the public 
domain, and rules for the protection of the landscape will be 
enforced. The conditions will be subject to annual revision 
to keep pace with the progress of electrical engineering. 


FITTING BEARINGS TO ARMATURE SHAFTS. 


Two methods of fitting bearings to armature shafts are in 
common use by electric railway companies. One method is 
to keep in stock only the rough babbited bearings and have 
a machinist turn out these bearings to fit whatever armature 
journal is to be run in them. This involves the calipering of 
each armature journal at the time the bearings are nenewed 
and a certain amount of special work on every armature 
bearing that is turned. While this method insures accurate 
fit if the machinist is skilful and careful, it does not permit 
of the rapid production of bored armature bearings, as each 
is a special case by itself. The other method in common use 
is to maintain two or three standard sizes of armature jour- 
nals and bore out armature bearings to fit these two or three 
sizes, designating them as sizes A, B, C, etc. These various 
sizés are kept in stock, so that they can be taken out at any 
time to fit on corresponding journals. The advantage of this 
system is that armature bearings can be bored out in large 
quantities with boring tools set permanently for certain sizes 
of bearings. Thus the amount of special machine work is re- 
duced to a minimum and the company always has armature 
bearings which can be obtained on short notice without wait- 
ing for a machinist to turn up the proper size. Where a sys- 
tem of this kind is in use the number of sizes of bearings 
required will depend somewhat upon the age of the motor 
equipments and amount of wear that has taken place on the 
oldest journals. For example, the new journals would be 
classed as size A. Size B would be one thirty-second or 
one sixty-fourth inch smaller, and size C a corresponding 
amount smaller than size B. When the motor journal has 


' worn sufficiently to be too small for the third size of bearing, 


a sleeve is shrunk on the journal so as to bring it up to the 
size of the new journal, and it is again classed where it 
started. The latter plan is evidently best adapted to large 
companies, where it is desirable to perform operations on a 
large scale, and where there are enough motors with a given 
diameter of journal to make it feasible to carry a stock of 
various sizes.—Street Railway Journal. 


OAL ADS ORS I IP EN ET OE LE SINCE IE OO TOE DOPE AE EA DIET IE OA A OIE 





palette g 


em 


388 THE JOURNAL OF ELECTRICITY, POWER AND GAS. 


ELECTRIC FURNACES.* 


The importance attained by this class of apparatus en- 
titles it to serious consideration from the central stand- 
point. 

Foreign developments are attracting universal interest 
on this continent, and the next few years will probably wit- 
ness extensive applications of the electric furnace in various 
industries on this side of the water. 

The obtaining of commercial data upon the subjects of 
the electric furnace, its applications and products, is a some- 
what difficult matter. The whole subject is surrounded with 
such mystery by those now using electric furnaces, and the 
data obtained are so incomplete and vary so widely, that the 
investigator may conclude that the apparatus is in a purely 
experimental stage. 

The electric furnace has come to be regarded as one of 
the most important tools of the electrochemist and is gen- 
erally classified under that branch of science. Strictly speak- 
ing, it may be regarded as misplaced, since in itself it is sim- 
ply a form of apparatus for the utilization of heat trans- 
formed from electrical energy. As from present point of 
view, however, such furnaces will have principal use in in- 
dustries dependent upon physical and chemical changes in 
their materials, the classification is probably both correct and 
proper. 

From a commercial standpoint the electric furnace is a 
piece of apparatus for the generation and utilization of heat. 
The comparison between various types designed to accom- 
plish specific results must proceed along these lines as far as 
efficiency and economy are concerned. 

The heat may be used to accomplish physical changes 
alone, or physical and chemical changes. In the latter case a 
certain proportion of the energy may be absorbed in the 
chemical reactions necessary, and it may be aided by the 
chemical reactions occurring during the operations. As the 
heat units actually utilized to accomplish given results, can be 
readily calculated, the real efficiency~of any process can be 
determined with accuracy. 

The transformation of electric energy into heat energy by 
means of resistance may be utilized in an electric furnace, 
directly or indirectly, according as the materials to be treated 
are or are not conducting. 

In the direct method the heat is generated within the 
material itself, which in this case is part of the circuit, cur- 
rent being led to it by suitable electrodes, which are pro- 
vided with means to prevent their fusion, such as water cir- 
culation; and in the direct induction furnaces the heating cur- 
rents are generated within the materials themselves, they 
constituting the secondary of a transformer circuit. 

In the indirect method the heat is utilized by radiation 
or conduction. In the arc types, the resistance is gaseous and 
the arcs are formed between electrodes or between the elec- 
trodes and the materials to be treated if they be conducting. 
These arcs may evidently be formed within or outside of the 
receptacles containing the materials to be treated, or the 
lateer may be made to pass through the arcs while being fed 
into the receptacles. In the solid-resistance types the heat 
may be generated within solid conductors contiguous to the 
mass to be treated. These conductors may be solid or molten 
at the temperature at which the furnace is run; may be ar- 
ranged within the refractory walls of the receptacle, within 
the mass of the material itself, or may be superimposed upon 
the mass as in those processes utilizing heat generated within 
a slag resistance floating upon the bath to be treated. 

Division and subdivision of these classes may be elabo- 
rated, but as efficiency must become an all important factor 
in the ultimate development of the electric furnace, it is prob- 
able that the classification mentioned will be convenient for 
the purposes of comparison. 

The maximum temperatures attained in commercial fur- 
naces range from 2,000 deg. C. to 3,500 deg. C., or from 
3,632 deg. F. to 6,332 deg. F. The latter figure may be antici- 


pated, since the latest determinations of the temperature of 
the arc approach 3,700 deg. C., as given by the United States 
Bureau of Standards, working with the Wanner, Holborn- 
Kurlbaum and le Chatelier pyrometers. 


An examination of the history of the development of the 
electric furnace is principally interesting from the early dates 
of disclosure of the vital principles of existing furnaces, and as 
showing that it was retarded only by the absence of suitable 
means for the generation or supply of the necessary amount 
of electrical energy. 

The fundamental principles of existing furnaces were dis- 
closed during the period from 1815 to 1887, and this fact, to- 
gether with the extensive foreign applications of furnace 
methods, is worthy of consideration on the part of those hav- 
ing electrical energy for sale. 

The tardy developments in this country have been due in 
a measure to the fact that the electrical furnace man and the 
central-station man did not get together. The industries re- 
quire comparatively large quantities of electrical energy, and 
almost up to the present time it has been assumed that water 
power alone could develop the current at a cost low enough 
to mee the requirements. Water power within available 
transmission distances of large centers has been in demand for 
light and power plants, and power sites not so situated may 
lack the facilities of transportation and of ample supply of 
raw materials essential to the operation of eelctric furnace 
processes. 

In foreign countries the decandence of the calcium-carbide 
industry caused an active demand for processes to utilize in- 
stallations completed and under way, with the result that with 
modified furnaces a large and constantly increasing output 
of various ferro-alloys has almost completely annihilated the 
old cupola processes and products. The use of these alloys in 
the iron and steel industry has called for rapid extensions of 
existing electric-furnace plants, and it is at this time estimated 
that fully 100,000 horsepower is being utilized for this pur- 
pose alone. 

From the production of ferro-alloys it would seem but a 
step to the production of steel. The step was taken, and elec- 
tric steel has been on the market in moderate supply for 
about five years. 

Within the last six months considerable electric-furnace 
work has been done in our city with current supplied from 
our generating stations. One installation is of especial in- 
terest as being the first to produce high-grade crucible stee! 
upon a commercial scale on this side of the water, by heat 
from electrical energy. The furnace is of the induction type, 
of 131-kilovolt-empere capacity, and is supplied with a single- 
phase 60-cycle current at 240 volts. It is in principle a trans- 
former, the secondary of which is constituted by a circular 
trough-shaped crucible and its contents. The primary con- 
sists of 28 turns of copper tube, cooled by internal water cir- 
culation and insulated by sectional layers of heat-insulating 
materials. 

The construction is simple and rugged. The transformer 
frame is mounted upon trunnions and fitted with gears and a 
hand-wheel for convenience in tilting. The top member, 
which is removable, is provided with cams at each end for 
the application of pressure to insure good magnetic con- 
tact. Bolted to each side of the lower part of the frame are 
brackets, upon which rests a circular piece of soapstone 
which serves as a foundation for the crucible. 

The top lid, or covering of the crucible is made in sections 
for convenience in introducing materials and for observing 
the process. 

The man’pulation of the furnace is very simple. In start- 
ing operations a cast ring may be placed in the crucible or a 
pot of melted metal poured in from another furnace and the 
current turned on. When this metal is at the proper tempera- 
ture, materials are added in the right proportion and the 
whole brought to the condition desired and an ingot is 
poured off. 
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When a pour is made sufficient metal is left in the crucible 
to maintain the circuit, and new materials are at once intro- 
duced. Charging is done gradually in order to prevent freez- 
ing the mass. The fusion of the new charge ordinarily takes 
about 36 minutes, and the total time between pours is from an 
hour to 70 minutes, according to the character of steel to be 
made. 

The secondary current is, at a maximum, 15,148 amperes 
at 8.57 volts. The current consumption varies with the per- 
centage of carbon in the charge and finished steel, but it will 
average about 28 kilowatt-hours to melt and a total of 36 kil- 
owatt-hours to a pour per hundred pounds of steel. 

The temperature of the cooling water is only raised from 
10 to 20 degrees from inlet to outlet, with a very moderate 
flow. The heat insulation of the crucible is so perfect that the 
outside of the casing is barely warm to the touch while the 
furnace is in full operation. 

Starting cold the power factor of the apparatus is rather 
low, but as soon as the metal in the crucible is heated to 
such a degree as to lose its magnetic qualities, it improves 
rapidly. When in full operation the power factor ranges 
from 93 to 97 per cent. . 

Careful observations of about 60 heats were taken with 
standardized instruments, and much valuable data have been 
obtained. 

Several thousand pounds of each kind of high-grade steel 
of different compositions used for cutting tools have been 
made in this furnace, and samples submitted to chemical and 
mechanical tests. 

Since the heat is generated in the criucible without exter- 
nal conduct or influence, it is obvious that the resultant pro- 
duct will be free from contamniation other than that due to 
the materials themselves and to the lining of the crucible. 
For this reason the character of the steel can be absolutely 
predetermined. The high temperatures attainable in the fur- 
nace render it possible thoroughly to remove all gases, and 
the steel is very fluid and still in the mold. The ingots are 
very dense and homogeneous, and tools made from them pre- 
sent a grain and silvery luster unlike that of the ordinary cru- 
cible steel. The metal also has valuable characteristic qual- 
ities for the manufacture of high-grade tools requiring uni- 
form temper. 

The results obtained have been so satisfactory that it is 
proposed to install a five-ton furnace calling for about 750 
kilowatts current capacity. 

The magnetic effect produces some difficulty in charging, 
but this is not serious when understood and properly avoided. 

It is evident that furnaces of this type can be readily de- 
signed for use on two or three-phase circuits. While no large 
furnaces of polyphase type have been manufactured in this 
country, two different forms have been brought out in France. 


ELECTRICAL CONDITIONS IN SAN FRANCISCO. 
(From The Western Electrician.) 


The electrical machinery and supply business in San 
Francisco, which has been large almost ever since the fire 
of April 18th, which destroyed large numbers of electric 
motors, generators and supplies, has increased rapidly during 
the summer. Local representatives of the big electric manu- 
facturing companies say that they are rushed in a vain effort 
to keep up with orders. While but few contracts for large 
units of electric machinery have been placed of late, several 
are pending, and there is enough inquiry to keep all the 
engineering talen and supply firms busy figuring. 

There is undoubtedly a big movement of some sort 
going on beneath the surface of affairs in connection with 
the electric lighting and power interests of San Francisco, 
and also some of the electric railway interests of California. 
Just what sort of a consolidation of existing companies, or 


readjustment of relationships between the companies, will 
result, is unknown and all sort of rumors are afloat. Condi- 
tions in the financial and physical interests of the Pacific Gas 


- and Electric and other electric companies, have altered so 


much since the fire that radical changes in the alignment of 
interests would not cause surprise. 

The following named men, prominent in the electric 
companies of.the State, are now in New York, presumably 
conferring on some plan for a consolidation of interests or 
for a division of the field: John Martin, Frank Drum, Cyrus 
Pierce, F. B. Anderson, E. J. de Sabla, H. H. Taylor and 
F. L. Brown. President Mortimre Fleishhacker, of the Reno 
Power, Light and Water Company, is also on his way East. 
The latter acknowledges that his trip is for the purpose of 
closing a deal for the sale of the Reno Power, Lighr and 
Water Company, the Truckee General Electric Company, the 
American River Electric Company and the Nevada Transit 
Company. 


RESULT OF RECENT EARTHQUAKE. 


A curious result of the frequent and severe seismological 
phenomena which have disturbed the earth in various parts 
of the world during the past few months, has been observed 
in connection with the water wells of Leicestershire, Eng- 
land, from which the inhabitants derive their drinking sup- 
plies. Whereas a few months ago the water obtained was 
sparkling and transparent in purity, during the latter months 
of the summer it became appreciably deteriorated. Little 
attention, however, was paid to this peculiarity, which was set 
down to the long drought and the probability that the wells 
were becoming exhaused somewhat, until animals refused to 
partake of it. The water became so highly discolored as to 
be practically opaque, as if heavily impregnated with yellow 
clay, while instead of being perfectly odorless it had a distinct 
smell resembling paraffin. This peculiarity led to the water 
being tested with a light to determine the possible presence 
of oil, and immediately it became ignitd. Samples were then 
drawn and permitted to stand for several hours, during which 
period a thick oleaginous scum rose to the surface, while yel- 
low sediment gathered at the bottom. The oil has been 
found to be potroleum, the presence of which in the district 
has never before been detectd. A scientist, however, who has 
investigated the water states that twenty yars ago, when 
the earth was similarly disturbed by earhquakes, a similar 
effect was produced, and the phenomenon is closely asso- 
ciated with the violent disturbances that have taken place 
recently in the earth’s crust. 


A NOVEL FOUNDATION. 


Engine vibrations have been prevented from causing an- 
noyance in the basement of a London house by the use of a 
novel platform. The unit is a 20 horse-power gas engine 
with extra heavy flywheel, which drives a 12% kilowatt 
dynamo. According to the “Engineer” of London, a five- 
inch bed of concrete was _first laid down, on which ten 3x4% 
inch timbers were placed at equal distances apart. A series 
of two-inch holes were bored in the top of each timber, and 
a powerful spring, carrying 500 pounds with one-half-inch 
compression, was placed in each hole. There are forty-eight 
springs in all, and they support a galvanized iron tray 10 feet 
long, 5 feet wide and 5 feet deep. This holds the concrete 
base, 2 feet 8 inches thick, on which the engine rests. The 
exhaust and compressed air connections are of flexible metal- 
lic tubing and the other connections of rubber tube. When 
the unit was started, it was found to sway longitudinally 
somewhat, so at each end a timber was placed. 
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EDITORIAL. 
Physical theories, in so far as they concern the 
work of engineers, are usually found in the concrete 
form of mathematical formulae. It 
WHY THEORY FAILS sometimes happens that the results 
IN PRACTICE. of experiment, permanent construc- 
tion and operation differ by a wide 
margin from the results computed by a formula which 
is apparently intended to apply to the case in hand. 

It is, therefore, not uncommon to find practical and 
successful engineers who are mistrustful of theories 
and mathematical formulae and deductions. This is 
due partly to the fact that the methods of the mathe- 
matician are intricate and difficult to follow, but it 
seems that a misconception exists as to what a mathe- 
matical formula actually represents. 

As an instance, let us suppose that prior to the re- 
cent earthquake and fire a contractor had made careful 
estimate of the cost of constructing a certain building. 
Suppose that the construction of such a building was 
undertaken at the present time. If, when the building 
is completed, the difference between the actual cost 
and the estimated cost shows the latter to have been 
too small, it would of course be absurd to question the 
correctness of the rules of arithmetic. The reasons 
why theory many times fails in actual practice reduce 
to a similar absurdity. He who computes a safe load 
on an untried cast iron column by using a formula de- 
duced for a column of homogeneous material is at 
times inclined to question the formula if the column 
fails. As above indicated, conditions are changed and 
the particular formula is no longer applicable. 


To establish a mathematical discussion requires in 
the beginning assumptions regarding certain condi- 


} tions and definite relationship between the factors in- 


volved. This assumption may be based upon physical 
observations for experiment, or they may be assumed 
as the most reasonable under the circumstances. 
Mathematical processes, which often seem to the prac- 
tical man nothing but mysterious jugglery, are in real- 
ity the appliances by means of which it is possible to 
obtain other relations which must necessarily exist as 
a consequence of the assumed relations. Just as the 
conclusion of the argument can only be sound provided 
the facts cited are true, so a deduced formula will only 
give satisfactory results on the condition that the orig- 
inal assumptions apply, with the proper degree of ap- 
proximation, to the case in hand. Whether the as- 
sumptions are borne out ‘in practice or not is some- 
thing with which the mathematical deductions can 
have nothing to do. These assumptions must be taken 
for granted and the results will be derived, based upon 
such assumptions. 


It is often said that mathematics is an exact 
science in which approximations are not admissible. 
The mathematician desires the relation existing be- 
tween dependent quantities, but the engineer is directly 
concerned with the numerical value of the quantities 
involved in this relationship. For practical applica- 
tion, therefore, approximations have been largely in- 
troduced in exact formulae. Many of the so-called 
working formulae found in hand books are of this class. 
A problem that would require a mathematician two 
hours to solve with exactness, may often be worked 
out by the average draughtsman by some graphical 
method to a degree of accuracy quite sufficient for the 
purpose. The ignorant use of these approximate 
formulae is another reason why theory sometimes fails 
in practice. It is customary, whenever an exact equa- 


tion contains terms involving powers higher than of the 


second order, to eliminate such terms from the equation 
if quantities are in general very small. It is quite 
evident that such a simplified formula will not give re- 
liable results if, in a particular case, the quantity hap- 
pens to be large. A surveyor may neglect a foot in 
making a farm survey, but he will make every effort 
to eliminate all errors, even to a quarter of an inch, in 
locating the corners of a large office building on a 
piece of valuable city property. 


Engineering is necessarily a matter of compromise 
and approximation. The mathematician may limit the 
conditions of the problem to a certain fixed limit, but 
the engineer is seldom able to take into account all the 
active factors, because in nature conditions are usually 
affected by the multitude of details which cannot be 
definitely depended upon. The very best he can do is 
to take into account all those factors which produce an 
appreciable effect, and neglect all other conditions. 
For his purpose, this involves no error. The extent to 
which these approximations are permissible is, of 
course, a matter of judgment. If certain problems are 
to be solved under certain conditions, the hand book 
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formula does very well, but if new conditions are to be 
met, the formula must be most carefully scrutinized, or 
even completely deduced, in order to ascertain whether 
it is applicable or not. It is in such investigations that 
the mathematical engineer is necessary. 

Mathematical treatment of engineering problems 
depends upon the exact relationship between the quan- 
tities involved. While it is natural to suppose that one 
condition in nature affects another according to some 
exact law, it is not always true that the law has been 
discovered. Great progress is, however, being made in 
establishing nature’s laws. In the early days of en- 
gineering, the mechanic designed by eye and rule of 
thumb and in reality used a guess formula with the re- 
sult that his conclusios were in reality guesses. To- 
day, however, the skillrul and experienced designer can 
lay out the assembly and details of an engine and pre- 
dict with exactness the horsepower it will develop, its 
economy and the effect of the variation of dimensions 
upon its operation. 

To the engineer, mathematics is not an end in it- 
self, but only a means to an end. It is a valuable imple- 
ment, enabling him to definitely establish principles 
which are required to utilize the laws of nature. To 
the engineer, mathematics must be considered as an ex- 
cellent assistant, but it must never be allowed to as- 
sume the role of master. 


TRADE CATALOGUES. 


Supply Catalogue No. 7602, giving parts of direct current 
automatic circuit breakers. 

The October bulletin of the Ohio Brass Co., Mansfield, 
Ohio, contains, besides the usual amount of advertising mat- 
ter, some details pertaining to the annual gathering of the 
American Street and Interurban Railway Associations held at 
Columbus, Ohio, from October 15th to roth. 

The Electrical Trades Exposition Co., having heaaquar- 
ters at Chicago, has issued a 23-page well-illustrated booklet 
showing the character of some of the exhibits at the first an- 
nual electrical show held at Chicago in January of this year. 
Another show is to be held during the coming January. At- 
tention is called to the benefits to be derived by exhibitors. 


PERSONAL. 


Mr. Allen E. Ransom, who has been associated with the 
Lewiston Clarkston Co. as electrical engineer, has resigned 
from this company, to take effect November 15, 1906, and 
will then be associated with Mr. E. W. Cummings of Seattle. 
Mr. Ransom, on account of his extensive acquaintance and ex- 
perience acquired through his three years’ connection with 
the above firm, and also six years’ association with the 
Westinghouse Electric & Manufacturing Co. in Pittsburg, 
Boston and Seattle, is well equipped to do a general engineer- 
ing business in the field of electric transmission and hydraulic 
power stations. 


TREMENDOUS FORCE OF WATER. 

A boulder 17x12x7 feet, weighing sixty tons, has been dis- 
lodged from the bed of the Nile by the powerful current 
issuing fro mthe barrier at the Assouan dam and hurled 
against the masonry. The tremendous force of rapidly mov- 
ing water is not generally recognized. It is estimated that 
the weight of solids which can be moved by a stream in- 
creases at the sixth power of velocity; thus a stream moving 
at ten miles per hour can move sixty-four times the mass 
which can be moved by a stream at five miles per hour. 


AUDIBLE SYSTEM OF TRAIN SIGNALING IN 
ENGLAND. 


Frank W. Mahin, Consul at Nottingham, England, re- 
ports that the Great Western Railway has successfully experi- 
mented with and just installed on a branch line a method of 
audible signaling as a substitute for the fam‘liar semaphore 
system, which it is believed will be entirely displaced in 
course of time. The new system is electrically worked. The 
engine as it travels comes into contact with an apparatus fixed 
to the track, which is worked from the signal box, and sets 
in motion a form of mechanism on the engine. Instead of 
the engineer having to look out for his signals, they declare 
themselves to h‘s ear unmistakably. “Line clear” is expressed 
by the blowing of a whistle, which continues until the en- 
gineer with his own hand turns it off. The new system is of 
particular importance in a country so fog afflicted as England. 


THE GYMNOTUS ELECTRICUS AS A SOURCE OF 
POWER. 


An amusing suggestion has appeared recently in the daily 

papers which, from its novelty, will bear examination. This is 
nothing more than the idea that we harness for useful pur- 
poses the power of the electric eel, or gymnotus electricus, as 
it is known to naturalists. According to this story, 100 of 
these eels placed in a zinc tank would give off enough elec- 
tricity to run an automobile for twenty-four hours. Ten 
thousand of them distributed about in suitable jars would 
generate enough power to run a three-car train, and 300,000 
would be an ample supply for the largest ocean liner. 
“If one may work backward from these figures, it would 
seem that one of these eels has an average power of about 
one-tenth of a kilowatt, or, say, one-tenth of a horse-power, 
and this figure would seem to agree fairly with our memory of 
pictures that used to be given in the old school geographies. 
We have a very vivid recollection of a picture showing a num- 
ber of frantic horses driven into a pool of water by a band of 
Indians and there attacked by these electric eels. In those 
pictures, there were at least ten eels to every horse. 

Figuring on this basis, the gymnotus does not seem to 
be a very compact generator of electric energy. These eels 
srow to considerable size, often five or six feet long, but 
assuming as a fair figure an average length of three feet and 
a diameter of two and one-half inches, each eel would occupy 
a space of about one-eighth of a cubic foot. Our 300,000 eels 
for the ocean liner would therefore fill a space of twenty feet 
deep, forty feet wide and sixty feet long solidly with eel flesh, 
and since each eel would require considerable space for elbow 
or tail room, there would not be much space left within the 
vessel for cargo. Moreover, since these eels only constitute 
the generating part of the equipment, space would have to 
be found for the motors. It would seem to be a better plan 
to break the eels to the bridle and teach them to tow the 
vessel, using them thus as motors rather than generators. 
This would save all space within the vessel for cargo. It 
would save the motors and propellors, and in these two 
respects alone would largely offset any smaller rating we 
might have to give the gymnotus when employed as a motor 
rather than as a generator. Moreover, if more power were 
needed, more eels could be hitched up, and by making the 
traces long enough they could probably forage while at work, 
thus saving the vessel the expense of feeding them. 

The conditions, unfortunately, are not so favorable for 
their use on land, for the 5,000 eels estimated to be necessary 
to run an interurban car would fill a space of 600 cubic feet 
without allowing any room for wriggling. It is interesting 
to note that these eels are capable of giving a most terrible 
sock. The voltage generated in their organs is therefore 
undoubtedly high, but the quantity involved in the discharge 
is probably small. Moreover, it seems to be quickly ex- 
hausted. The eel is capable of a violent, but short-lived 
action.— From the New York Electrical Engineer. 
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INDUSTRIAL 


HIGH TENSION SWITCHES. 

The great increase in the operating voltage of the trans- 
mission systems now installed, has been their most vital, and, 
at the same time, their most troublesome feature. And the 
designing and operating engineers, whose duty it has been to 
eliminate the various weak points as they presented them- 
selves, have found it necessary to continually advance the de- 
velopments for maintaining uninterrupted service, and pre- 
venting the destruction of the apparatus. 

Great strides have been made in the strength, reliab‘lity 
and efficiency of the transformer, and the mechanical strength 
and insulating value of the insulator, and considerable atten- 
tion has been given to the production of high tension switches. 


their needs and not prohibitive in cost. A period of some six 
or eight months of experiment passed without result, however, 
until Mr. F. G. Baum, whose position in the field of high ten- 
sion development is well known, was instrumental in the de- 
sign and construction of an oil switch, and, at almost the same 
time, an air break or pole top switch. A trial of these caused 
their immediate adoption and continued retention as the 
standard switches for the 1,000-mile high voltage system of the 
corporation. 

This standard has been cheapened or made more expen- 
sive at different periods, by changes in detail or increase in in- 
sulation necessitated by increase in the voltages to be con- 
trolled, but it has remained unchanged in principle over a 





STANDARD FRAMING OF POLE TOP SWITCH 


It has been found, however, that while a large number of 
switches of various degrees of excellence have been put on the 
market, there has been no noticeable success in producing a 
reliable switch, at a low price, capable of handling current 
at voltages from 10 to 100 kilovolts, backed up by stations 
capable of furnishing 20,000 or more kilowatts. 

The major portion of the switches heretofore offered have 
been equipped with intricate anl expensive quick break or 
automatic features, usually embodied in the sw'tch itself, or 
have been designed to make use of some principle which is 
expected to annul the mischievous tendency of a high voltage 
current. 

The problem of safe and certain switching soon became a 
very trying one to the California Gas & Electric Corporation, 
und many designs and theories were tried out on its rapidly 
extending system in attempting to find a switch suitable to 


period of four years, and they who have watched its opera- 
tion, have seen lines tested at full voltage on dead short cir- 
cuit, have seen paralleling switches closed, and opened, at 
times when the lines paralleled were not in synchronism, and 
have seen lines cut in and out daily with as little difficulty as 
would be experienced at a telephone board, naturally 
feel that the switch problem has been set at rest, on the 
Pacific Gas & Electric Co.’s system, at least, for all time. 

The oil switch has been standarized in various legrees of 
insulation for the voltages at which it is expected to oper- 
ate, and where its location requires, it is made as nearly fire 
proof as possible. In power houses and sub-stations, where 
the isolation of breakdowns is arranged for, and where fire- 
proof building construction is used, the switch is built with 
steel tank and cast iron top, making an all metal and porce- 
lain unit, fireproof except for the oil, which, being covered 
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and provided with nothing to act as a wick, is used in such a 
manner as to leave small opportunity for accident. At line 
junctions and points where an attendant is not always on 
duty, oil switches are frequently placed on elevated structures 
forming part of the pole-line, and as these switches are 
normally cut out of the circuit, current being carried through 
a by-pass switch, they are of cheaper construction, with fiber 
tubs for the oil, and wooden tops and supports. 





OUTLINE OF UNIT OF 80 K. V. SWITCH 


Oil switch installations are usually supplemented with air- 
break switches used in conjunction with them, the air-break 
switches being opened after the oil switch has broken the 
circuit, the former being used as a disconnecting switch only. 
The air-break switches are placed on both the supplied and 
supplying side of the oil switch, that connecting it to the line 
being usually installed on, and frequently operated at, the 
first pole outside the building, as by this precaution the oper- 
ator can give positive assurance to the l‘nemen, or to such 
switch station or sub-station as would be affected, that there 
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was a visible break in the line. On the busbar or trans- 
former side of the oil switch the disconnecting switch affords 
means of inspecting and cleaning the oil switch where power 
might be supplied to the busbars through some other source. 

At station not provided with a regular attendant, a third 
air-break switch is frequently used as a by-pass, this arrange- 
ment having the advantage that power is carried throughout 
on line insulators, and that the possibility of failure through 
accident to the switch is eliminated. 

Lines supplied from the same power house, or paralleled 
at some other point, can be connected with these air-break or 
pole-top switches, without the use of oil switches, also lines 
strung with conductors of light weight and not more than 
fifty miles long, or sub-stations supplying not more than 300 


kilowatts, and banks of transformers without load, up to any 
capacity now in use, can be handled by pole-top switches 
alone, though any great increase in this loading would lead 
to the possibility of destructive arcing. 

The success of these switches, singly and in combina- 
tion, on the system of the corporation, has caused neighbor- 
ing transmission companies to request that they be furnished 
with similar equipment for their lines and stations, and in 
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OPERATED FROM FLOOR OF STATION 


order to meet this demand it -was decided to organize the 
Pacific Electric & Manufacturing Company. This company, 
under the management of one of the men who have been en- 
gaged in the development of the switches for some years, se- 
cured the patent and design rights held by Mr. Baum, and the 
business of supplying the market has been turned over to 
them. 

The Pacific Electric & Manufacturing Company, although 
a new concern, enjoys the unusual advantage of having its 
product past the experimental stage, its de- 
signs have been standardized, and its mem- 
bers are fully equipped, by experience, to handle 
the work they have undertaken. And they have 
the further advantage that their shop has been es- 
tablished for some years prior to their entrance 
into the market, its employees being familiar with 
the construction of the oil and pole-top switches 
which form the chief item of their product. This 
shop is located in Napa, California, and has been 
but little disturbed by conditions in San Francisco 
For these reasons it is fitted to rapidly turn out 
the work required of it. 

This company has also taken up the manu- 
future and handling of lightning arresters, fuse 
tube fittings and pole-top fittings as developed in 
conjunction with the switches, and are prepared 
to handle the high tension portion of a trans- 
mission system from the high voltage bushings 





OUTLINE OF 3-PHASE 80 K. V. SWITCH GROUP 
of the power house transformers to those at the sub-stations. 
Their familiarity with tile and concrete galleries and com- 
partments for high tension switches and conductors, and 
with long span and switch group pole framing and equipment, 
give promise of a ready outlet for their activities in the fast 
developing field of high tension transmission. 
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NEW HOLOPHANE REFLECTING ARCS. 


A great deal of attention is being attracted by the New 
Holophane Reflecting Arcs, which have been placed upon 
the market. There have been many attempts in the past to 
substitute incandescent clusters for arc lamps, but without 
much success until the advent of this cluster. This cluster 
utilizes the new Gem High Efficiency lamps of 40 candle- 
power, consuming 100 watts per lamp. The six-light cluster, 
therefore, consumes practically the same energy as a 5% 
ampere direct current enclosed arc. More and better illum- 
ination is combined with a fixture of great artistic appear- 
ance. These reflecting arcs are made up with 4, 5 or 6 lights. 

Photometric tests showing the distribution of candle- 
power compared with that of an arc lamp, and circulars with 
full information, prices and discounts can be had from the 
Holophane Glass Company, sales department, 227 Fulton 
street, New York City. 


ALLIS-CHALMERS STEAM TURBINE TO DRIVE A 
CEMENT MILL. 


The Helderberg Cement Company, whose plant is sit- 
uated at Howe’s Cave, N. Y., about thirty miles south of 
Albany, on the Delaware and Hudson Railway, has begun 
active preparations to enlarge its output of high class Portland 
Cement, and to add extensively to the present properties. 

The additional power required will be produced by means 
of a 1,500-kilowatt Allis-Chalmers steam turbine generator 
unit, the order for which was recently placed through Mr. 
Thos. E. Murray, consulting engineer, New York City. 

The old plant, which is driven by two 20-inch and 38x42- 
inch Dickson Mfg. Co.’s cross compound condensing engines, 
built at Scranton, Pa., in the works now owned and operated 
by the Allis-Chalmers Company, has been in existence for a 
number of years, during which time it has enjoyed the increas- 
ing demand for its product which now makes necessary the 
enlarged facilities. 

The old engines, whose service will be replaced by the 
turbine unit, will be retained in the power house for use in an 
emergency. 

The new unit will conform to the Allis-Chalmers well 
known standard designs for both turbine and alternator, the 
latter being wound for 440 volts, 60 cycles, 3-phase, and to 
operate at a speed of 1,800 revolutions per minute under a 
steam pressure of 150 inches at 28-inch vacuum. A Tomlin- 
son jet condenser with auxiliary air pump and accessories, 
will also be furnished. 


This turbine unit comprises the eighth Allis-Chalmers 
outfit which has been ordered through Mr. Murray. The 
others, many of which are in daily operation under severe 
service, are as follows: 

A 1,500-kilowatt turbine and alternator installed at Utica, 
N. Y., at the plant of the Utica Gas & Electric Company. 

A 1,500-kilowatt turbine and alternator at Dayton, O., for 
the U. S. Locomotive and Equipment Company. 

A 1,500-kilowatt unit similar to the above for the Bronx 
Station of the New York Edison Company. 

A 1,500-kilowatt unit for the Westchester Lighting Com 
pany, New Rochelle, N. Y. 

A 1,500-kilowatt unit for the Memphis Consolidated 
Lighting Company, Memphis, Tenn. 

A 5,500-kilowatt unit for the Brooklyn Rapid Transit 
Company, Brooklyn. 

A 5,500-kilowatt unit for the Edison Electric Illuminating 
Company, Brooklyn. 


THE NEVADA POWER, MINING & MILLING CO,’S 
INCREASED EQUIPMENT. 


The Nevada Power, Mining & Milling Co. are about to 
install at the power plant on Bishop creek an additional 1,500 
kilowatt unit. This increased capacity is made necessary by 
the rapidly increasing business of the company. The contract 
for the generator has been given to the Allis-Chalmers Co. 
The contract for the water wheel has been given to the Abner 
Doble Co., while the pipe contract goes to the Schaw-Batcher 
Co. of Sacramento. The pipe involved in this additional con- 
struction will consist of a 30-inch riveted steel pipe about 
5,800 feet long, connecting the unit with a wooden stave pipe 
line installed last year. This pipe line is designed to serve 
two 1,500 kilowatt units under a head of 1,068 feet. The gen- 
erator runs at 400 revolutions per minute and delivers the 
3-phase current at 60 cycles. 


EUREKA DRAFTING ROOMS. 


A business destined to fill a long-felt want in this city is 
that recently organized under the name of the “Eureka Draft- 
ing Room,” with headquarters at 907 Atlas Building, 604 Mis- 
sion street, near Second. The promoters are Mr. H. B. 
Langille, recently chief draftsman at the Risdon Iron Works, 
and Mr. E. L. McKie, draftsman and weights estimator at the 
same place. 

The experience possessed by both members of the firm 
renders them unusually qualified to engage in the designing 
and detailing of all classes of mechanical appliances. 

While expecting to particularly supply the needs of firms 
which do not have draftsmen constantly employed, the corps 
of assistants will also be available to supplement the work of 
others with a rush of drafting upon their hands. 


PREVENTING COLLISIONS AT SEA. 


The United States Consul at Kehl reports that a Berlin 
engineer has applied for a patent for an invention to avoid 
collisions between vessels at sea. By the system vessels are 
supplied with special wireless telegraphic apparatus which 
acts over a short circuit, even as short a distance as one-half 
mile. As soon as a vessel enters within a certain distance 
of another vessel, this telegraphic apparatus acts auto- 
matically in such a manner as to stop the engines. The pro- 
gress of the vessel is thus checked, and in this manner ac- 
cidents can be prevented. The apparatus is for use in fogs 
and heavy weather. The wireless control of distant apparatus 
is by no means a new idea. 





THE JOURNAL OF ELECTRICITY, POWER AND GAS. 


395 





News Notes. 


ELECTRIC RAILWAYS. 


Boise, Idaho.—The Boise & Interurban Railway Co. has 
awarded a contract to the Faris-Kerl Construction Co. for 
the grading of their roadbed and laying tracks from Collis- 
ter’s lane to the Boise river bridge near Caldwell, a distance 
of twenty-three miles. 

Dayton, Wash.—The Council granted a franchise to the 
Columbia & Walla Walla Traction Company to operate 
through the city. 

North Yakima, Wash.—The stockholders of the Yakima 
Intervalley Traction Co. have subscribed $100,000 for the 
electric railway for this city and valley. 

Olympia, Wash.—The Pacific & Eastern Railway Co. of 
Raymond has incorporated with a capital of $150,000 to build 
a steam or electric railway from South Bend to Chehalis. 

Pullman, Wash.—Surveyors in the employ of the Spo- 
kane and Inland Electric Railroad are making the final sur- 
veys for the line between here and Colfax. 

Seattle, Wash.—The Seattle & Renton Electric Co. 
propose to seek a new route into the city over Dearborn 
street, from Rainier Valley. 

Spokane, Wash.—Grading will be commenced next week 
on the line of the Spokane & Pend d’Oreille Rapid Transit 
Co.’s line east of the city. 

Seattle, Wash.—Sealed bids will be received by M. Lowd, 
chief engineer of the Seattle Electric Co., until November 
3d for the construction of one frame trestle at Youngstown. 

Seattle, Wash.—The two franchises of the Seattle Elec- 
tric Co. for tracks upon Westlake boulevard, from Pike street, 
Second avenue, Denny Way, Cedar street and other thorough- 
fares connecting, were passed by the City Council, and now 
await the signature of the Mayor. 

Cheney, Wash.—Chief Engineer Andrews of the Spokane 
Interurban line, which will connect this place with Spokane, 
states that construction work will be commenced at once. 

Everett, Wash.—W. J. McAllister and O. O. Rowland of 
Seattle have been granted a franchise by the County Com- 
missioners for an electric road and for the erection of tele- 
phone and telegraph line and for authority to lay pipe lines 
between the towns of Index and Mineral City. 

Ellensburg, Wash.—The North Kittitas Rural Electric 
Co. has applied to the County Commissioners for a franchise 
to construct and maintain an electric line for the transmis- 
sion of electricity for lighting and power purposes along 
certain county roads. 

Lewiston, Idaho—Plats showing the location of the 
Westlake Nez Perce extension of the Lewiston & Southeast- 
ern Electric Railway were filed with the County Recorder. 
The line will be twenty-six miles in length. 

Oregon City, Ore-——Surveyor H. H. Johnson has begun 
‘the survey for the electric line proposed to be constructed 
between this city and Molalla by the Oregon City & Molalla 
Railway Co. 

Pullman, Wash.—The permanent survey of the Spokane 
& Inland Electric Railway from Colfax to this place has been 
completed. 

Spokane, Wash.—The Big Bend Water Power Co., which 
controls twenty-eight miles of water rights below the city, 
has been reorganized with a capital of $2,000,000, and will build 
an electric line from this city to Coeur d’Alene, Idaho, thence 
into the mining district, connecting all the mining camps; the 
enti ileage being 154 miles; 30,000 horse-power can be 
devtloped at the company’s plant. 

Tacoma, Wash.—Eight carloads of steel, for the Orting 
line of the T. R. & P. Co. line have arrived and other ship- 
ments are on the way. Franchises for this new line will be 
asked for at Puyallup and Sumner. 


Vancouver, B. C.—The contract for the B. C. E. R. Co.’s 
new barns on Westminster avenue, between Thirteenth and 
Fourteenth avenues, has been let to Smith Bros of North 
Vancouver, for $15,c00. 


Los Angeles, Cal—The Los Angeles-Pac‘fic Company 
has not yet acquired possession of the Masonic Temple 
building on Hill street, but there is a deal on for the prop- 
erty. It will be converted into a terminal depot by the com- 
pany. In reference to the right-of-way which the company 
is buying for a short line to Ocean Park and Venice, it is 
given out that the company has not yet acquired a through 
line. There are but few purchases to be made. The subway 
will meet the present short line at Vineyard station, and 
from there the company has a right-of-way without restric- 
tions. 

Los Angeles, Cal—The Pacific Electric Company is re- 
ported ready to build the new lime to Hollywood. The 
Pacific Electric would furnish the shortest line. It is said that 
this line will be continued on through the residence section 
of the town and to the mouth of Laurel Canyon. While mem- 
bers of the Right-of-way Committee, many of whom are real 
estate dealers interested in prospective tracts to put upon 
the market, are keeping the route a secret, it is said that it 
will be north near Kohlee to the Hollywood cemetery, west. 
to the vicinity of Gower, thence into Hollywood. 


San Diego, Cal—A franchise has been granted the South 
Park and East Side Railway Company for a street railway 
track along certain streets in San Diego. 

Redlands, Cal—At the recent meeting of the Board of 
City Trustees, A. G. Hubbard, President of the Citizens’ 
National Bank, applied for a franchise for a street railway 
running from the west city limits to the east city limits via 
Brookside and Citrus avenues. 

San Diego, Cal——A franchise has been granted to the San 
Diego Electric Railway Company to construct a street rail- 
way from the intersection of State and D streets. 

San Diego, Cal.—A franchise has been granted to the 
Los Angeles and San Diego Beach Railway Company giving 
it a right to construct a railroad along Fourth street from 
D to C street. 

San Francisco.—The proposed street car ordinance to 
prevent overcrowding, and the ordinance granting the rail- 
road one month in which to equip its cars with motorman 
guards, have been put over one week. 

San Bernardino, Cal—The City Council has sold to the 
San Bernardino Valley Traction Company, for $500, a fran- 
chise for double-tracking its system through this city. The 
company will at once bid, at Colton, for a similar franchise 
for that city. The sale of franchises will mark an immediate 
extension of the system to Riverside and Rialto, to connect 
with the system projected from Los Angeles by, H. E. 
Huntington. 

Los Angeles, Cal—The City Council will grant no fran- 
chise for the railroad through Griffith Park. 

Whittier, Cal—That the proposed extension of the 
Pacific Electric Railway from Los Nietos to La Habra 
Valley will be built is now assured by C. W. Leffingwell, Jr., 
who states that the right-of-way has already been secured 
and that work will begin at an early date. 

Glendale, Cal_——Sealed bids will be received on the 5th 
day of December for a franchise granting the right to con- 
struct and operate an electric railroad upon certain public 
streets in the city of Glendale. 

Yuba City, Cal—Rails for the Northern Electric Com- 
pany’s road have been laid to a point south of Live Oak, 
about twelve miles north of this place. The work is being 
executed as rapidly as possible, and in about ten days the 
road will be completed as far as Yuba City. 

Oakland, Cal—Colonel Heuer has reported to the War 
Department that the building of a solid mole by the Key 
Route would interfere with the tidal currents. As a result 
the Key Route will build a mole on solid cement piling and 
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will build its wharves out from it, so that they will not 
interfere with the tidal currents. The work of dredging for 
a deep water harbor will begin at once. 

San Francisco.—It is practically settled that the electric 
line of the Nevada Interurban Company, a Reno concern 
which has been in process of organization for several weeks, 
will carry its line past Moano Springs to Lake Tahoe. At first 
it was intended to build a large resort upon the Frey ranch, 
where there is a group of hot springs, but afterward the 
plan of building to Tahoe was taken up, and men of strong 
financial standing have become interested. It is probable 
that the line will be extended to Moano this fall, and that 
next year it will be carried up the Washoe Valley, skirting the 
base of Mount Rose and then skirting through the Sierras to 
Tahoe. The engineers who have gone over the route say 
that the grade will not be difficult, except in a few places, 
where a 14 per cent elevation must be overcome, but these 
grades will be short. High power trolley cars will be em- 
ployed upon the line altogether. 

Fullerton, Cal—The Murphy Oil Company, which has 
made a strike of oil three miles from Fullerton, is engaged 
in excavating temporary reservoirs until a 50,000 barrel steel 
tank can be provided. William Potts has entire charge of 
the drilling operations. 

Fullerton, Cal—The Union Oil Company has finished a 
rig and will commence drilling for oil, in a few days, one 
mile west of the Bastanchury ranch house. Oil indications 
in this vicinity are good. 

Los Angeles, Cal—The Board of Public Works has 
opened bids for 35,000 barrels of oil, the lowest bid being 94 
cents. The C. C. Harris Oil Company bid 94 cents for 30,000 
not to be over 16 degrees and to contain not less than 55 per 
cent asphalt, and for 5,000 barrels to contain 70 per cent 
asphalt, at 99 cents per barrel. John R. Ott proposed 30,000 
barrels, not less than 55 per cent asphalt, 99 cents per barrel, 
and for 5,000 barrels, not less than 70 per cent asphalt, $1.05. 
Oil Inspector Blackmar is anxioys that the Board of Works 
erect storage tanks so that oil can be delivered in larger 
quantities. Steel storage tanks would cost about $38,000 per 
100,000 barrels, and the Board has made no appropriation. 

Martinez, Cal.—Everything is ready for the machinery to 
be used in sinking the well at the Bull’s Head Oil Works. 
The car of machinery is expected to arrive at once, so the 
well boring will commence in a very few days. 

Eureka, Cal—A pile driver is at work near Railroad 
wharf, Samoa, making the foundation upon which an oil tank 
will be erected. 

Sargents, Cal——The Watsonville Oil Company at Sar- 
gents is pumping oil from three of the wells, and the output 
hardly supplies the demand. Drilling is suspended at pres- 
ent, but work will shortly commence on a new well. The 
new well of the Moody Gulch Oil Company is down to a 
depth of 1050 feet, and already shows some oil and con- 
siderable gas. This company anticipates a good paying well. 
Well No. 2 of the Alma Paraffine Oil Company, in Moody 
Gulch, is now completed. 


WATER WORKS. 


San Francisco, Cal—The Board of Directors of the 
Merchants’ Association received a report from Secretary 
L. M. King, at the last meeting, submitting a plan for a 
high pressure water system for Van Ness avenue, to relieve 
the danger from fire in that district, and the directors ordered 
that the plan be laid before the business men on Van Ness 
avenue for their consideration. Mr. King’s plan is to install, 
at the foot of Van Ness avenue, a pumping station having 
a capacity of 2,500 gallons a minute, with a pressure of 300 
pounds to the square inch. The pumps are to be operated 
by gas engines. The cost of such a station, complete, is 
estimated at $50,000. For a distributing system it is proposed 
to lay a high-pressure 12-inch main from the pumping station 
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along Van Ness avenue to Market street. Lateral 8-inch 
mains to be laid on the cross streets from Van Ness avenue to 
Polk street. Fifty-two high-pressure hydrants would be 
installed on the line of the Van Ness avenue main, with two 
hydrants in each block from Washington to North Point 
streets. One hydrant would be placed at the Polk street 
end of the lateral in each of the cross streets. Crosses would 
be placed in the Van Ness avenue main at Pacific, Vallejo, 
Union, Greenwich, Chestnut and Bay streets, and at each 
cross street from Golden Gate avenue to Market, so that 
laterals could be laid in these streets whenever needed. The 
cost of the Van Ness avenue system is estimated at $140,607, 
and the cost of the Polk street laterals at $31,042, or a total 
for the entire district of $171,649. The expense of mairtain- 
ing and operating the pumping station will be only moderate. 
The plan is to be considered by the merchants interested 
within the next few days. 

Woodland, Cal.—The Yolo Consolidated Water Com- 
pany has let several contracts in Lake county for 50,000 feet 
each of lumber, which is to be used in the construction of the 
big dam at the outlet of Clear Lake. In addition to the com- 
pany’s irrigation and power projects, it now plans the 
reclamation of the lowlands along the lake by the building 
of levees and the pumping of mud from the lake bottom 
into the shore lands. 


TELEPHONE AND TELEGRAPH. 


Astoria, Ore.—A contract was let to Hille Keikel by resi- 
dents of the Youngs river district for the construction of a 
rural telephone line to be thirteen miles in length. 

Astoria, Ore-—The Home Telephone Company will soon 
begin the installation of an automatic system at this place. 

Coeur d’Alene, Idaho.—Work has been commenced on 
the new toll line of the Rocky Mountain Bell Telephone 
Company, between Sand Point and Bonner’s Ferry. 

Euregen, Ore.—The farmers on Indian Creek are building 
a sixteen-mile system to be known as the Indian Creek and 
North Fork Farmers’ line. J. J. Wilkinson, president. 

Edmonton, Alta—Plans have been received from Miller 
& McMeen, of Chicago, for the new telephone building to be 
50x75 feet; also plans for the conduit system cable and dis- 
tributing systems. 

Livingston, Mont.—The Livingston Home Telephone Co. 
has been incorporated and will install a plant in this city. 

Maple Falls, Wash.—The Maple Falls Telephone Com- 
pany has perfected plans to build a line between this place 
via Deming to Bellingham. J. P. Asplund, president of the 
company. 

Grangeville, Idaho—The Pacific States Company has 
been making extensive repairs on its lines at this place, and 
will soon begin the construction of a new direct metallic 
copper line to Lewiston. 

Pullman, Wash—A temporary consolidation has been 
made of the Farmers and Pacific States Telephone Compan- 
ies at this place. 

Portland, Ore—Commander P. J. Werlich states that 
wireless telegraph stations will be created in the near future 
at North Head and Cape Blanco. 

Rainier, Ore—The Independent Telephone Co. 
Lee & Stenman Co) will complete its system next week. 

Stites, Idaho.—Dr. Alcom has bought the telephone line 
belonging to the Farmers’ Co-operative line between Lowe 
and Trimway. The line will be extended to Stites and Green 
Creek. 

Tillamook, Ore——B. C. Lamb has purchased for the 
Pacific States Telephone Company the lines of the Tilla- 
mook Telephone and Telegraph Company in this county. 

Ogden, Utah—The Rocky Mountain Bell Telephone 
Company will at once expend $50,000 for repairs to its ser- 
vice, the greater portion of the sum going for cables and un- 
derground conduits. 


(the 








